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(54) COCTAB nEP<DTOPyrJlEPOflHOrO KPOBE3AM EH WTEJlfl HA OCHOBE 3MYJlbCMH 
nEP<DTOPOPrAHMHECKMX COEflHHEHUI* flJlfl MEflMKO-BMOJlOrMHECKHX 14EJIEW 



(57) 

H3o6peTeHwe othochtch k Mepyiuyim m 
6nonorwn, npeAHa3HaMeHo Ann ncnorib30BaHi/m 
nepcfDTOpyrnepoflHbix cocTaBOB b KanecTBe 
MCKyCCTBeHHOM KDOBM h KacaeTcn COCTaBa 

nep4)TopymepoAHoro KpoBeaaMeHHTena H3 
AByx nepcf)TopopraHHHecKMx coe^meHm 
(riOOC): nep4)TopAeKaxinHa m 

nepc|)TopMeTi4ni4MKnoreKcnnnMnepnAMHa b 
cooTHoweHWflx 2/1 , 3MynbrnpyeMoro 
npoKcaHonoM 268, coAepwamero 

aneicrpojiMTHbiM pacTBop npii ko h i^e mpa \a 



nepcpTOpymepoAOB b SMynbcun ot 20 ao 30%, 
KOHLieHTpai^MM npoKcaHona B SMyjlbCHH ot 0,2 
AO 6%, He coAepwamero KpynHOAHcnepcHbJX 
nacTui^ c AnaiweTpoM Bbiiue 0,2 mkm, npii 
cpeAHeM pa3Mepe MacTut^ 0,03-0,05 mkm, m 
cnoco^Horo CTepnrw30BaTbCfl MeTOAOM 
CTepMnn3ai^noHHoCi c(}HJibTpaL;MM. HsoOpeTeHne 
o6ecneHHBaeT nony^eHne KpoBe3aMemaK)Lnnx 
codaBOB c ynymueHHbiMn 

MeAMKO-6nonornHecKMMM n 

C})H3MKO-XMMMMeCKMMH XapaKTepHCTMKaMM. 2 

3.n4)-nbi, 1 Ta6n. 
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(54) COMPOSITION OF PERFLUOROCARBON BLOOD SUBSTITUTE BASED ON EMULSION OF 
PERFLUOROORGANIC COMPOUNDS FOR MEDICAL-BIOLOGICAL AIMS 



(57) Abstract: 

FIELD: medicine, biology. SUBSTANCE: 
invention relates to composition of 
perfluorocarbon blood substitute comprising 
of 2 perfluoroorganic compounds: 
perfluorodecaline and 

perfluoromethylcyclohexylpiperidine taken in 
the ratio 2: 1 and emulsified with 
proxanol-268 containing electrolyte solution 
in the concentration of perfluorocarbons in 
emulsion from 20% to 30% and concentration 
of proxanol in emulsion from 0.2% to 6% and 



no containing large-dispersed particles with 
diameter above 0.2 mem, in average size of 
particles 0.03-0.05 mem that can be 
sterilized by method of sterilizing 
filtration. Invention provides preparing 
blood substitute compositions with improved 
medical-biological and physical-chemical 
indices. Invention is designated for 
application of perfluorocarbon compositions 
as artificial blood. EFFECT: improved 
quality and properties of composition. 3 cl, 
1 tbl, 4 ex 
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H3o6peTeHne othochtch k Mewupue m 
6nonornn m npeAHa3HaMeH0 ppn ncnonb30BaHMfl 
npeAno>KeHHoro nepcfrropyrnepoAHoro cocTaBa 
c ra30TpaHcnopTHofi cf)yHKU,ue£i b KanecTBe 

MCKyCCTBGHHOM KpOBM. 

B KpOBQ33MQU\a\0\l\WX COCTaBaX Ha OCHOBe 

nepcJrropymepoAHbix 3Mynbcni* ncnonb3yioT, 
K3K npaBuno, OAHOBpeMeHHO HecKonbKO TunoB 
nepcf)TopopraHHMecKnx coeAUHeHHtf. Oaho m 
hux Bbi6npaioT M3 rpynnw (Cs-C-io), 
coflep^aii^MM, HanpuMep, nepcfjiopfleKannH 
(nofl) nnn nepc|)TOpOKTmi6poMViA (n<t>OB), 
BTopoe - M3 rpynnw (Cn-C-12). coAepwamefi, 
HanpMMep, nepcJyropTpiinponwiaMtfH (nOTriA), 
nepc{)TopMeTMnunKnoreKcnnnnnepMAHH 
(nOML|n) nnn nepcf)TOpTpM6yTMnnMHH 
(n<t>TBA). flaHHbie nepc{)TopyrnepoAbi 
pacTBop«K>T okojio 40 06.% KMcnopoAa (npa 
pO 2=760 MM PT.CT.) M 150-190 o6.% 
ymeKMcnoro ra3a (npn pC0 2 = 760 mm pt.ct.), 
BcneACTBue Mero wx HaManw ncno/ibscmaTb b 
KanecTBe maBHoro KOMnoHeHTa - ra30HocnTenfl 

npH C03AaHHH HCKyCCTBeHHOfi KpOBW. Oah3ko 

l~l<t>OC He pacTBOpuMbi b BOAe m b Apyrux 

WHAKOCTflX, n03TOMy MX MO>KHO MCnOflb30BaTb 

TojibKo b BHAe GMynbCHM c onpeA&neHHbiM 
pa3MepoM nepcfiTopyrnepoAHbix nacTMu,, 
noKpbiTbix anoeM SMynbraTopa (npOKcaHo/ia), n 
MeM MeHbiue no pa3Mepy MacTni^a sMy/ibcun, 
TeM nymue, t.k. 3My/ibcnn bboahtch 
BHyTpMBeHHo \a npM KpynHbix pa3Mepax sac™ 14 
GMynbcuoHHbie cocTaBbi MoryT Bbi3biBaTb 
3m6ojwk> (3aKynopKy) cocyAOB, a TajoKe 
Tjweiibie noooMHbie pea^nn Ha nanmm 
KpynHOAKcnepcHbix nacTMU, SMyjibCMM. 
CoeAHHeHM« nepBoro Tuna 6biCTpo (b TeneHkie 
Mecaija) BbiBOAflTca us opraHM3Ma, ho He 
o6ecneHHBaK>T AocTaTOHHofl CTa6n/ibHocrn nx 
3My/ibCMM, coeAWHeHMH )Ke BTOporo Tuna, 
nanpoTUB, npMAaKDT SMynbcun BbicoKyio 
CTaGnnbHOCTb, no3BonfliomyK> xpaHMTb nx 6e3 

3aM0pa>KMBaHMJ?, HO OHM B TeHeHUe HeCKOJlbKMX 

JieT He BbiBOAflTCfl M3 opraHM3Ma. 

H3BecTen cocTaB SMynbcwii, coAepwaiUMX, 
HanpMMep, nepcJyropAeKarmH (Fl<t>fl) n 
nepc^TopTpunponnnaMMH (n<t>TnA), 
aMyjibrnpyHDi^ne areHTbi, HanpuMep cononuiMep 
no/inoKCHSTn^eHnponnnena (niifopoHHK F-68, 
OTeMecTBeHHtJM aHanor npoKcaHOJi), 
cJxxx^onnnnAW AMHHoro wenTKa mum coeBue 
ctKxxtxDJinnMAbi u BOAy (naieHT CCCP 797546, 
ony6ri. b 6k>ji. "Otkpntmh, n3o6peTeHMfl...", 

1981 T., 2). B COOTBeTCTBUM C STUM COCTaBOM 

KOHL^eHTpaunfl nepcfyropyrnepoAOB cocTaBnaeT 
24% b c|DH3MonorMHecKn npneM/ieMow boahom 
cpeAe. 

K HeAOCTaTKaM AaHHoro cocTaBa b 
yK33aHHOM M3o6peTeHMM cneAyeT OTHecTM to, 

MTO COCTaB SMynbCMM UMeeT AOCTaTOMHO 

KpynHOAMcnepcHbie no pa3Mepy nacTMijbi m He 

MO)KeT XpaHMTbCfl B pa3MODO>KeHHOM BMAe, a 

TaiOKe HanuMne Tflweiibix no6oMHbix peaKU,Mi* m 

HeB03MO)KHOCTb CTepMJlM30BaTbCfl. 

B cocTaBe Apyofi SMynbcun, 
npuroToaneHHO^ Ann MeAHUMHCKMX i^ene^ Ha 
ocHOBe n<t>fl m nOTflA - Fluosol-DA 20%, tom 
Me cfwpMbi cpeAHH^ pa3Mep sHaMmejibHO 
MeHbiue npeAbiAymeft 3Mynt>CMM m cocTaBJifln 
0,118 mkm, opnn MacTHL\ pasMepoM ot 0,2 ao 
0,5 mkm cocTaBJiflJia 7,8%. B cocTaBe b 
KaMecTBe SMynbraTopa ncno/ibsoBancp 
npoKcanon m 4>occt)onnnMAbi HMHHoro JKerrrKa. 

OAHaKO cpeAHM^ PJAatAQTp HaCTHU, b cocTaBe 
AaHHO^ SMynbcuM 6bi/i raK)Ke KpynHbiCi b cb«3h c 
TeM, mto npn BbicoKnx TeMnepaTypax b 
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npoLjecce 3My/ibrnpoBaHvi« m nacTepusai^MM 
nponcxoAMT yKpynHeHne MacTMU SMynbcun. 
KpoMe Toro, ncnonb30BaHHbie b cocTaBe 
nepcj^TopymepoAbi aoct3tohho GbicTpo 
yKpynHflK)Tcy? (Mitsuno T. et al. , "Intake and 
retension of perfluorochemical substance of 
Fluosol-DA in res human", Proceedings of the 
5. Int. Sympos. On Oxygen-Carring Colloidal 
Blood Substituts, Meinz, March, 1981, 
p. 220). flaHHbia cocTaB SMy/ibcun xpaHHTCH 
TonbKO b 3aMopo>KeHHOM BHAe, t.k. nocne 8-12 
nacoB xpaneHM« npM KOMHaTHOft TeMnepaType 
nponcxoAHT yKpynHeHHe nacTHL^ 3Mynbcnn m b 

CBR3H C 3THM CTaHOBMTCfl HeB03MO)KHblM ee 

KTiHHMHecKoe npMMeHeHKe. 

KpoMe 3Toro k HeAOCTaTKaM AaHHoro 
cocTaBa b yKa3aHHOM M3o6peTeHnn cneAyeT 
OTHecTM TaiOKe HauuMkje Tfl>Kenbix noooHHbix 

peaKL|MVi M He B03MO>KHOCTb CTepMnM30BaTbCfl. 

M3BecTeH cocTaB nepct>TopyrnepoAHbix 
3MynbcnPi atih MeAHHUHCKMx L^enew (naTeHT P<P 
2070033, ony6n. b 1996 r., 34), 6jim3KMM k 
3a«Bn«eMOMy cocTaBy, b kotopom HMeK)TC« 
nepqbTopAeKaxiMH hjim nepc{)TopoKTHJi6poMviA m 
nepcf)TopMeTnriL4MKnoreKCunnMnepMAHH b 

COOTHOlUeHUM 2/1 n KOHueHTpai^nn OT 20 ao 40% 
CO COeAHMM pa3MeDOM M3CTMU, ot 0,06 ao 0,11 
MKM. 

HeAOCTaTKOM AaHHoro cocTaBa flBnaeTcq 
MaKCMMa/ibHo AonycTMMbiw cpeAHMM pa3Mep 
nacTwu, GMynbCMM, cocTaB/iflK)iAM« 0,11 mkm. 
KpoMe 3Toro b SMynbCMM AaHHoro cocTaBa 
npMcyTCTByHDT KpynHOAHcnepcHbie HacTMLtbi c 
A^aMeTpOM ot 0,2 ao 0,4 mkm b KonwnecTBe - 
0,4%, mto pe3KO yBeriMMMBaeT mmctio 
peaKToreHHbix (noooMHbtx) peaKi^kiPi ao 30%. 
KpoMe 3Toro yKa3aHHbi^ cocTaB He 
CTepnnn3yeTCfl. 

B/1H30K k 3aflBjifleMOMy cocTaBy cocTaB 
nepcpTopyrnepoAHO^ 3Myjibcnn Ana 
MeAMKo-6nonornMecKvix qenePi (naTeHT P<t> 
2122404, onyon. b 1998 r., 33), b kotodom 
MMe»oTCfl nepc})TopAeKannH, 
nep4)TopMeTMJiunKnoreKcnjinnnepnAMH, 
nepct>TopoKTnn6poMMA, nep4)TopTpw6yTMJiaMMH, 
3MyribrnpyeMbie 4%-hwm npoKcaHOJioM 268 ao 
cpeAHero pa3Mepa MacTuu, 3MyribcnM 0,03-0,05 
mkm (aHanor 1 , Ta6jikiu,a). 

Ba>KHblM 0aKTOpOM, OTHOCfllAklMCH K 

HeAOCTaTKaM AaHHoro cocTaBa, aanaiOTCfl 
no6oMHbie peaKL|MH, cocTaanFiiou^Me okotio 20%, 
m Ha/iMMne KpynHOAMcnepcHbix MacTMi^ 
SMynbCMH. KpoMe 3Toro yKa3aHHbifi cocTaB He 
cTepnnw3yeTCH. 

Han6onee 6dm3ok k 3aflB/ifleMOMy cocTaBy 
cocTaB Ha ocHOBe nepcjyropopraHUMecKHX 
coeAMHeHMM An« MeAHKo-6MonornMecKMX L^enefi 
(naTeHT P<P 2162692, ony6n. b 2001 r. , 4), b 
kotopom HMeioTca nepcJ)TopAeKannH, 
nepcpTopMeTM/i u,m K/ioreKcnjinnnepnAHH , 
3MynbrnpyeMbie 4%-hwm npoKcaHonoM 268 ao 
cpeAHero pa3Mepa MacTHu, 3Mynbcnn 0,03-0,05 

MKM. K HeAOCTaTKaM 3Toro cocTaBa OTHOCMTCfl 
HajiMMMe KpynnoAncnepcHbix MacTMU, CBbiuje 
0,2%, npucyTCTBkie no6oMHbix peaKUMCi ao 10%, 
a TaiOKe yKa3aHHbiM cocTaB He CTepnjiH3yeTcn 
(aHanor 2, Ta6jini^a). 

3aAaMefi M3o6peTeHHR AB/ifleTcn co3AaHne 
cocraB a nepqbTopymepOAHoro 
KpoBesaMeHMTerm Ha ocHOBe SMyribCM^ 
nepc()TopopraHHMecKnx coeAHHeHMfi Anfl 
MeAHKo-6no/iornMecKMX upnevt c yMeHbiueHHbiM 
KoriHMecTBOM no6oMHbix peaKi^M^ M 
KpynHOAHcnepcHbix MacTMU\ h cnoco6Horo k 

CTepHJ1H3aUlHH. 
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nocTaBneHHaa 3aAana pewaeTca tbm, hto b 
saflBJiHeMOM cocTaBe Ha ocHOBe 
nepcf)TopyrnepoAHbix 3Mynbcnfi Ana 
MeflHKO-6kionornHecKnx L^eneM, swiioMafoineM 
nonyMeHne 3Mynbcwn f~lct>OC cMetuHBaHweM 
paannMHbix nepcjDTopopraHUMecKnx coeflMHeHU^ 
c npoKcaHonoM - SMynbrnpyfoinHM areHTOM (nnn 
4>occtx)nnnnAaMM) c nocneAyiomeM 
roMoreHH3ai^nePi nonyneHHoCi CMecu, comacHO 
u3o6peTeHwo nepcjDTopymepoAHbiii cociaB, 
coctoaihhm H3 CMecu AByx n^OC: 
nepc{>TopAeKanMHa 

(n0^)/nep4)TopMeTMni4HKnoreKcuuinnnepHAMHa 

(n<t>ML(n) B COOTHOliteHMH 2/1 COOTB6TCTBeHHO t 

KOHLjeHTpaijueM ot 1 ao 30%, awyjibrnpoBaHHOM 
npoKcaHo/iOM 268, KOHi^eHTpa^eC^ ot 0,2 ao 
6%, He coAepxm KpynHOAUcnepcHbix nacnin 
nep$TopyrnepoAHOtf SMynbCKW, npeBbiwatomkix 
AnaivieTp 0,2 mkm, cnoco6eH cTepwnHsoBaTbca 

MeTOAOM CTepMJlM3aUHOHHOCl 4)HT1bTpaUMM, 

AonoriHUTe/ibHO MMeeT 4)M3MonornHecKH 
npneMnewbiK sneKTponnTHbifi pacTBop npn 
c/ieAyiOLUHX KOHi4eHTpai4Mfix HHrpeAneHTOB B 
cocraBe: Haipnfl xnopnAa - 6,0 r/n; Kanvifl 
x/iopMAa - 0,39 r/Ji; iwarHMfl xnopnAa (b 
nepecneie Ha cyxoe BemecTBo) - 0,19 r/n; 
HaTpufl rnApoKap6oHaTa - 0,65 r/n; HaTpwa 
cfocc^ara OAH03aMemeHHoro (b nepecHeie Ha 
cyxoe semecTBO) - 0,2 r/n; rnfOK03bi - 2,0 
r/n, pacTBopeHHbix b MHteKLjHOHHoCt boa©. 

npeAnaraeMbiCi cociaB Ha ocHOBe 
nep4)TopyrnepoAHbix 3Mynbci/ifi no3BonaeT 
cosAaBaTb nepcferopyrnepoAHbie 3wiynbcnn c 
HH3KOtf cTeneHbfo peaicroreHHocTM (no6oHHbix 
peaKuy\w), TaK KaK b cfMnbTpoBaHHofi 3Mynbcun 
3HannTenbHO yMeHbiuaeTCfl KonnnecTBO 
KpynHOAUcnepcHbix HacTWL\, cnocoOHbix 
BbJ3biBaTb noSoMHbie HeraTMBHbie peaKi^nn 
(Ta6nnLja). 

KpoMe GToro npeAnaraeivibiM cociaB wueeT 
Apyroe oneHb Ba>KHoe npewMymecTBO nepeA 
aHanoraMn, KaK cnocoSnocTb k cTepnnn3aLjnn. 
3aflBnfleMbiw nepcf)TopyrnepoAHbifi 
KpoBesaMeHMTenb orepuneH c noMombio 
CTepnnvi3aL^MOHHO^ cjDnnbTpannn. B HacToamee 
Bpewfl hm oahh nepcfuopyrnepoAHbi^ 
KpoBesaweHHTenb He noABepraeTCfl 
CTepunnsai^nn c noMombio cjMnbTpaijKki 
(nep4)TopyrnepOAHbie KpoBe3aMeHMTenn 
ycnoBHO CTepunbHW, t.k. co3AaioTCfl b 
acenTunecKnx ycnoBHflx) b cbh3m c HannnneM 
onpeAeneHHoro KonnnecTBa KpynnoAHcnepcHbix 
H3CTMI4 SMynbcun b cocrraBax-aHanorax, He 
cnoco6Hbix npofrrn nepe3 cTepnnn3aL^noHHyio 
MeM6paHy c AHaMeTpoM nop 0,2 mkm. 

Bee 3tm nonojKvuenbHbie cfcaKTOpw 
cnoco6cTByioT oonee 6e3onacHOMy 
ncnonb30BaHMK) nonyHeHHoro 
nepcf>TopyrnepoAHoro KpoBe3aMeHUTenfl b 
MeflMUHHe m 6nonornn h pacumpeHHK) oonacTefi 
npuMeHeHnn. 

TaKUM o6pa30M, npeAnaraeMbiPi cocTaB Ha 
ocHOBe 3MynbCMM nep4)TopopraHHHecKnx 
coeAMHeHMM Ann MeAHKO-6uonornHecKMx i^enew 
3HaMHTenbHO npeAnoMTHTenbHee no cpaBHennio 
c cocTasaMM-aHanoraMM. 

nonyneHue KpoBe3aMema)OLnero cocTaBa 
1%-hom (0,5 o6.%) 3MynbCMM nOOC. 

npuMep 1. ToTOBunn nepcfrropyrnepoAHyio 

CMeCb nOfl/riOMIjn B COOTHOliJeHHM 2/1, B 

KonkinecTBe 20 Mn (wnw b rpaMMax HaBecKH 
nofl/nOMqn cocTaBnann 26/13 r 
cooTBeTCTBeHHo). YAenbHafl nnoTHOCTb nofl 
1,938. YAenbHafl nnoTHOCTb nOMLin 1,920. 
PacTsopflnn 8 r npOKcaHona b 80 Mn 
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MH-beKijHOHHOvi BOAbi. HonyMeHHyio CMeCb 
n<t>OC (20 Mn) n npoKcaHona (80 Mn) 
nponycKann ^epes roMoreHH3aiop 

(aMynbrnpoBann). flocne 3Toro nonyneHHyfo 
3MynbcnK) - CMecb fl^OC n npoKcaHona 
pa36aBnRnn 3900 Mn KOHqeHTpupoBaHHbiM (b 2 
pasa) aneiaponnTHbiM pacTBOpoM, 
noAAop>KHBaioinnM ocMOTunecKoe AasneHne, n 
crepMnn30Bann wepe3 c^nnbrp c AnaweTpoM nop 
0,2 mkm. CpeAHMM pa3Mep MacTMi4 nonyMeHHOti 
SMynbcun cocTaBnnn 0,031 mkm, MaKCMManbHbii^ 
pa3Mep MacTMi^ He npeBbiujan 0,2 mkm. 

KoHeHHaa peqemypa nep4)TopyrnepoAHoro 
KpoBe3aMeHHTena MMena cneAyJou^nPi cocTaB: 
n<t>A/no>ML4n (cooTHotueHMe 2/1) - 1% (0,5 
o6.%), npoKcaHona - 0,2%, HaTpua xnopnAa - 
6,0 r/n; Kanua xnopnAa - 0,39 r/n; Mamn« 
xnopnAa (b nepecneTe Ha cyxoe BemecTBo) - 
0,19 r/n; HaTpua rMApoicap6oHaTa - 0,65 r/n; 
HaTpwfl cpoccfraTa OAH03aMemeHHoro (b 
nepecneTe Ha cyxoe BemecTBo) - 0,2 r/n; 
rnioKosbi - 2,0 r/n. nonyneHHbiM cocTaB mo>kho 
ncnonb30BaTb b KanecTBe KpOBesaMemaioiuiero 
cpeACTBa npn BHyTpuBeHHOM BBeAOHMn m npn 
BHyTpeHHeM n napy)KHOM npMMeHeHnn. 

rionyMeHMe KpoBesaMeLnawu^ero cocTaBa 
10%-hom (5 oo\%) aMynbCMH IIOOC. 

ripuMep 2. ToTOBunn nepcfDTopyrnepoAHyio 
CMecb n0A/n<t>ML4n b cooTHOweHi/iu 2/1, b 
KonnnecTBe 20 Mn (v\m b rpaMMax HaBecKM 
n<t>A/n0MLtn cocTaBn^nn 26/13 r 
cooTBeTCTBeHHo). YAenbHafl nnoTHOCTb n<l>fl 
1,938. YAenbHafl nnoTHOCTb n<t>MI4n 1,920. 
PacTBOpHnu 8 r npoKcaHona b 80 Mn 
MH"beKi4MOHHofi BOAbi. PlonyMeHHyK) CMecb 
riOOC (20 Mn) n npoKcaHona (80 Mn) 
nponycKanw nepe3 roMoreHH3aiop 
(sMynbrwpoBann). nocne 3Toro nony-ieHHyio 
SMynbCHK) - CMecb n<t)OC n npoKcaHona 
pa36aBnflnn 300 Mn KOHi4eHTpnpoBaHHbiM (b 2 
pa3a) 3neKTponnTHbiM pacTBopoM, 
noAAep^KHBaioinMM ocMOTunecKoe AaBneHne, m 
CTepnnM30Bann nepe3 0nnbTp c A^aMeTpoM nop 
0,2 mkm. CpeAHHtf pa3Mep nacTMU nonyMeHHO^ 
aMynbCMM cocTaBnan 0,045 mkm, MaKCMManbHbifi 
pa3Mep Macron He npeBbiiuan 0,2 mkm. 

KoHeHHaa pei4enTypa nepc})TopyrnepoAHoro 
KpoBe3aMeHHTena MMena cneAyiomMfi cocTaB: 
nOfl/n^Mqn (cooTHOiueHne 2/1) - 10% (5 
o6.%), npoKcaHona - 2%, HaTpnj? xnopnAa - 6,0 
r/n; Kan km xnopnAa - 0,39 r/n; Mam ma 
xnopHAa (b nepecneTe Ha cyxoe BeujecTBO) - 
0,19 r/n; HaTpnw ruAPOKapooHaTa - 0,65 r/n; 
HaTpHH c})oc<t)aTa oAH03aMemeHHoro (b 
nepecneTe Ha cyxoe BemecTBo) - 0,2 r/n; 
rnK)K03bi - 2,0 r/n. nonyMeHHbifi cocTaB mo>kho 
kicnonb30BaTb b KanecTBe KpoBesaMeu^aiou^ero 
cpeACTBa npn BHyTpuBeHHOM BBeAeHnn m npn 
BHyTpeHHeM npMMeHennn, a TaKxe b KanecTBe 
cpeAbi npM Hapy^KHOM npuMeHeHMM. 

nonyneHkie KpoBesaMeu^afou^ero cocTaea 
20%-hom (10 o6.%) SMynbCMM n<POC. 

flpuMep 3. ToTOBunn nepcjDTOpyrnepOAHyjo 
CMecb flct>fl/n<t>Ml4n b cooTHOLueHWU 2/1, b 
KonimecTBe 20 Mn (nnn b rpaMMax HasecKM 
n<t>fl/n<t>Ml_tn cocTaBnflnn 26/13 r 
cooTBeTCTBeHHo). YAenbHafl nnoTHOCTb nofl 
1,938. YAenbHan nnoTHOCTb n<DML|n 1,920. 
PacTBOpann 8 r npoKcaHona b 80 Mn 
MH-beKi^HOHHoft BOAbi. (lonyHeHHyio CMecb 
noOC (20 Mn) m npoKcaHona (80 Mn) 
nponycKann nepe3 roMoreHH3aTop 

(SMynbrnposann). nocne 3Toro nonyneHHyfo 
SMynbcuK) - CMecb ncDOC m npoKcanona 
pa36aBnann 100 Mn KOH^eHTpuposaHHbtM (b 2 
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pa3a) 3/ieKTpannTHbiM pacTBopoM, 
nofl^ep>KM Ba \ou\\a m ocMOTMMecKoe flaB^eHne, h 
crepmiM30Bann nepe3 4>unbTp c AnaMeTpoM nop 
0,2 mkm. Cpennm pa3Mep nacTHLj owynbCUH 
cocTaBriflji 0,05 mkm, MaKCMManbHbifi paaMep 
4acTML4 He npeBbiiuan 0,2 mkm. 

KoHeHHaa peijenTypa nepcfDTOpymepoAHoro 
KpoBe3aMeHHTena i/wena cneAyiomww cocTaB: 
n<Dfl/n0MLin (cooTHoweHHe 2/1) - 20% (10 
o6.%), npoKcanona - 4%, Haipkm xnopnAa - 6,0 
r/n; Kanna xnopnAa - 0,39 r/n; Mamua 
xnopHAa (b nepecneTe Ha cyxoe Be^ecTBo) - 
0,19 r/n; Harpi/ia rnflpoKap6oHaTa - 0,65 r/n; 
HaTpufi (poccpara OAHOsaMemeHHoro (b 
nepecneie Ha cyxoe Beu^ecTBo) - 0,2 r/n; 
rnioK03bi - 2,0 r/n. nonyneHHbiM cocTaB mojkho 
ncnonbaoBaTb b KaMecTBe KpoBe3aMemaK)m,ero 
cpe/jcTBa npn BHyTpuBeHHOM BBefleHnn, npu 
BHyTpeHHeM m Hapy>KHOM npuMeHeHMM. 

PlonyMeHMe KpoBe3aMew,aK)mero cociaBa 
30%-hom (15 o6.%) OMynbCktu (lOOC. 

npHMep 4. foTOBMnn nepc)DTopyrnepoflHyK) 
CMecb n$fl/n<t>ML|n b cooTHOUjeHWM 2/1, b 
KonnnecTBe 30 Mn (nnn b rpaMMax HaBecKH 
nOfl/nOMqn cocTaBnanH 39/19 r 
cooTBeTCTBeHHo). YAenbHaa nnoTHOCTb flOfl 
1,938. YflenbHaa nnoTHOCTb n<J>Ml4n 1,920. 
PacTBopanH 12 r npoKcaHona b 70 Mn 
MH"beKi4MOHHO^ BOflbt. nonyMeHHyfo CMecb 
n<DOC (30 Mn) n npoKcaHona (70 Mn) 
nponycKann Mepe3 roMorennsarop 
(3MynbrnpoBann). flocne 3Toro nonyMeHHyio 
SMynbcuio - CMecb n<DOC h npoKcaHona 
pa36aBn«nn 100 Mn KOHijeHTpi/ipoBaHHbiM (b 2 
pasa) aneiaponnTHbiM pacTBopoM, 

noAUep)KMBaK)inktM ocMOTHnecKoe flaBneHne, n 
crepnnn30Bann nepe3 <frnnbTp c AnaMeTpoM nop 
0,2 mkm. CpeAHMfi pa3Mep MacTHij nonyneHHoPi 
SMynbcun cocTaBnan 0,05 mkm, MaKCMManbHbift 
pa3Mep HacTnq He npeBbiiuan 0,2 mkm. 

KoneHHafl peuemypa nepcfcTopyrnepoAHoro 
KpoBesaMeHMTenfl MMena cneAyiou^nM cocTaB: 
nO>fl/n0ML4n (cooTHOiueHue 2/1) - 30% (15 
o6.%), npoKcaHona - 6%, HaTpun xnopnAa - 6,0 
r/n; Kannfl xnopnAa - 0,39 r/n; Mami/m 
xnopnAa (b nepecMeie Ha cyxoe BeujecTBO) - 
0,19 r/n; HaTpw? rnAPOKap6oHaTa - 0,65 r/n; 
HaTpufl cfxxxfcara OAH03aMeineHHoro (b 
nepecneie na cyxoe Bew,ecTBO) - 0,2 r/n; 
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rriK)K03bi - 2,0 r/n. nonyMeHHbiM cocTaB mo>kho 
ncnonbaoBaTb b KanecTBe KpoBe3aMem,aiomero 
cpeACTBa npn BHyTpuBeHHOM BBeAeHwn, npn 
BHyTpeHHeM n HapywnoM npuMeneHnn. 

<t>opMyna H3o6peTeHM«: 

1 . CocTaB nepcf)TopyrnepoAHoro 
KpoBe3aMeHMTena Ha ocHose SMynbcnfi 
nepcfjTopyrnepoAOB Ana MeAHKO-6nonornHecKux 
L^enefi, BKnioMaiomwPt nepc£>TopyrnepoAbi n 
npoKcaHon, xapaKTepwsyHDinHficfl TeM, mo 
nepcfcToyrnepoAHbifi KpoBe3aMeHMTenb coctomt 
M3 cMecu Asyx nep<$ToyrnepoAOB: 
nepcfiTopAeKannHa 

(nofl)-nepct)TopMeTMni4MKnoreKcnnnMnepnAHHa 

(n0ML4n) B COOTHOLUeHHH 2/1 COOTBeTCTBeHHO, 

MMeeT KOHLteHTpai^nKD nepcf)TopyrnepoAOB ot 20 
AO 30%, 3MynbrnpoBaHHbix npoKcaHonoM 268 
KOHqeHTpai^neft ot 0,2 pp 6%, He coAepwviT 
KpynHOAncnepCHbix HacTHij nep4>TOpymepoAHoii 
GMynbCMH, npeBbiiiiaiou4MX A^aMerp 0,2 mkm npn 
cpeAHeM pa3Mepe nacTwn 0,03-0,05 mkm, 
cnocooeH CTepnnw30BaTbca MeTOAOM 
CTepnnn3aunoHHOM 4)MnbTpaL4HM, 
AononHMTenbHO coasp>kht cjM3uonorw<-iecKM 
npneMneMbi^ aneiaponHTHbifi pacTBop npn 
cneAywu^nx KOHueHTpaunwx MHrpeA^eHTOB b 
cocTaBe: naTpup xnopnAa - 6,0 r/n; Kanna 
xnopnAa - 0,39 r/n; Mamaa xnopnAa (b 
nepecneTe Ha cyxoe BeiuecTBo) - 0,19 r/n; 
HaTpua rviApoKap6oHaTa 0,65 r/n; HaTpkifl 
rnApoc|x)cct)aTa (b nepecneTe Ha cyxoe 
BemecTBo) - 0,2 r/n; rnjOK03bi - 2,0 r/n, 

paCTBOpeHHblX B MH-beKL^MOHHOM BOAe. 

2. CocTaB nepqbTopyrnepOAHoro 
KpoBesaMeHMTenji no n.1, xapaKTepn3y(ou4MMCH 
TeM, mto KpoBe3aMeHMTenb npeAHa3Ha^eH Ann 
BHyTpuBeHHoro, BHyTpnapTepnanbHoro, 
nepopanbHoro m BHyrpunonocTHoro 
npviMeHeHMfl n nepeA ynoTpe^neHneM 
pa3BOAHTC3 ot 1,2 p,o 12 pa3 nioobiM 
COBMeCTMMWM c KpoBe3aMeHHTeneM pacTBopoM 

W1H COCTaBOM 

3. CocTaB nep4)TopyrnepOAHoro 
KpoBe3aMeHHTenfl no nn.1 n 2, 
xapaKrepn3yiOLAMMCH TeM, mto KpoBe3aMeHMTenb 
npeAHa3HaMeH Ana HapyxHoro ncno/ib30BaHM« b 
KanecTBe cpeAbi An« opomeHUfl nnn 
cMaMMBaHUfl Aonro He 3a)KnanqK)i4MXC« paH, 
y?3B. 
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Pacnpefle/ieHne nacTMu no AnaMGTpy h cpeAHHM pa3Mep sacTHu 
3MyjibCMii nep4>Topyr/iepoflOB h mx HeKOTopbie 6nonorMHecKMe 

M (t>H3MKO-XMMMMdCKHd XapaKTepMCTMKM 



HaCTMH (mkm) 


CocraB-aHanor: 
Fluosol-DA 20% 
20% 3Mynbcnfl 


CocTaB-aHanor 1: 

f n<t>fl/n<DML|n 

(2/1) 
20% awy^bCMfl 


CocTae-aHanor 2: 

nofl/noMqn 

(2/1) 
20% 3MynbCMfl 


cocTaa: 

n<PA/nc>ML4n 

(2/1), 

20% SMVJlbCHfl 


PacnpeAe/ieHne sacTnu (%) 


MeHee 0,1 


39,2 


87,1 


87 1 


87,1 


0,1 - 0,2 


53,0 


12,6 


12,7 


12,9 


0,2-0,3 


5,9 


0,3 


0,2 


hot* 


0,3-0,4 


1.5 








0,4 - 0,5 


0.4 








CpeAHMM 
pa3Mep 
(mkm) 


0,118 


0,03-0,05 


0,03-0,05 


0,03-0,05 












CTepnjin3a- 


nacTepn3aunn 


He 

CTepn/iM3yeTCfl 


He 

CTepnjw3yeTCfl 


CTepn/iM3yeTCfl 


rioSoMHbie 
peaKUMn 

(%) 


MMeiOTCfl 


20 


10 


6** 



rAe: * yMeHbweHo KO/inwecTBO KpynHOAMcnepcHbix MacTMq ao 0,2 mkm; 
** yMeHbweHo ko/ihh6ctbo no6oHHbix peaKquw Ha 30% - 40%. 



